Introduction
Pathological fractures identified on medical imaging aid in establishing the diagnosis of multiple myeloma. Currently, this diagnosis is often made late in disease progression and prognosis remains poor. 1 The condition usually presents with bone pain that can lead to significant disability and impact on quality of life. 2 Prolonged hospital stays and bed rest due to pain have resulted in increased medical care costs. [3] [4] [5] [6] Percutaneous kyphoplasty with the injection of polymethylmethacrylate (PMMA) has been shown to substantially and immediately alleviate pain associated with acute or subacute vertebral compression fractures. [7] [8] [9] Excellent rates of improvement have been achieved in over 90% of patients using a variety of techniques in percutaneous verbroplasty. 10 Likewise, intractable pain from osteoporotic sacral fractures has been successfully treated with percutaneous sacroplasty. The VAPOUR Trial recently examined vertebroplasty in the context of acute osteoporotic fractures with severe pain and demonstrated a statistically significant difference in pain relief versus a sham procedure in 120 patients. 11 The application of percutaneous sacroplasty to control pain and facilitate rehabilitation in patients with severe and debilitating back pain secondary to sacral insufficiency fractures has been well described. 12 The use of percutaneous kyphoplasty in the treatment of pathological fractures in patients with vertebral insufficiency fractures has also been well documented. However, vertebroplasty offers a safe intervention for both osteoporotic and neoplastic lesions in the spine, with a low incidence of side effects. 13, 14 However, there is a lack of literature on the use and efficacy of percutaneous sacroplasty in myeloma in particular. Here we report the successful application of percutaneous sacroplasty with symptom resolution in an elderly patient with severe pain from a sacral pathological fracture.
An 81-year-old man with multiple myeloma presented to the hematology/oncology clinic with a history of severe pain with sitting. Subjective pain assessment revealed a 5/10 pain (9/10 without analgesia) which was negatively impacting his quality of life. The pain had been preventing him from sitting normally, limiting him to 45 min at a time. For pain control, he had been taking hydromorphone extended release 3 mg twice a day. He felt constantly fatigued and would spend most of his day lying down in bed due to his pain. Plain radiographs of the sacrum confirmed the presence of pathologic fracture within the body of S2, later further characterized with computed tomography to reveal an S1 endplate fracture and severe osteopenia ( Figure 1 ).
The procedure was carried out under neuroleptic anesthesia. Intravenous antibiotics were administered prior to the procedure. The skin was cleaned and draped in a sterile manner. The injection was made at the level of the sacral body just below the L5/S1 facet joint. Local anesthetic solution consisting of 5 cc Xylocaine and Marcaine was used. Under fluoroscopic guidance, two 11-gauge M1M needles (Cook Medical, Bloomington, IN) were introduced into the S1 sacral alae bilaterally and advanced to the anterior third of the sacral body. PMMA cement, 8 ml per needle, was injected with excellent distribution across the alae without extravasation (Figures 2 and 3 ).
There were no immediate complications. In followup 1 month post-sacroplasty, the patient was pain-free and able to sit comfortably. He has been able to resume weight-bearing, climbing stairs and reports he has comfortably returned to enjoying retired life at recent 2-year follow-up.
Discussion
It is occasionally underappreciated how crucial a role the sacral spine (consisting of the sacrum and coccyx) plays in sitting. Unlike the other sections of the vertebral column, the vertebrae found in those two regions are located between the hip bones. The body of a sacral vertebra differs from its lumbar, thoracic and cervical counterparts. The sacral vertebrae are generally fused in adults; and the upper half lateral surface forms a cartilaginous articulation with the ilium. Being a weight-bearing structure, sacral fractures cause pain that is exacerbated by sitting and may render such an essential resting position excruciating. 15 The pain our patient experienced while sitting was debilitating. In the eyes of this patient, any palliation would have markedly improved his quality of life.
With its unique anatomical shape, the sacrum brings unique challenges to consideration of surgical intervention. Zhang et al. 16 reported difficulties performing sacroplasty due to the challenge assessing needle depth and positioning as a result of the curved ventral cortical margin of the sacrum. This unique challenge potentially increases the risks of complications, such as cement migration and compression of sacral nerve roots. Other complications include bleeding, infection, transient radiculitis, nerve injury, dural puncture, local cement extravasation into the sacral canal or foramina, and cement embolus. Miller et al. recently investigated long and short-axis sacroplasty techniques in cadavers and found no difference in cement extravasation with either approach. 17 Current standard of care for people with sacral fractures causing severe pain includes the administration of analgesics, prolonged bed rest, physical therapy and surgical interventions which often lengthen patients' hospital stay, and often paints a grim prognosis due to higher mortality rate. 18, 19 Although not curative, sacroplasty has been shown to provide palliative pain relief. In a multicenter study the mean visual analog scale (VAS) score on a pain intensity score moved from 9.2 to 1.9 out of 10, in the pre-treatment and post-sacroplasty group, respectively. 20 This subjective pain reduction, which represents a mean decrease of over 70% pain reduction on the VAS score, is seen in most patients post-intervention in studies. Frey et al. 21 showed reduction from 8.1 to 0.8 in a 52-patient study, and Kamel et al. 22 from 8 to 1.6 in a 19-patient study. In multiple myeloma patients, Basile et al. also demonstrated an improvement in Performance Status (PS) and reduced analgesic dose constant in follow-up. 23 The literature on patients with history of multiple myeloma presenting with pathologic sacral fractures has been lacking. Recently, however, Kortman et al. 20 sought to demonstrate the safety and efficacy of sacroplasty in multiple myeloma by performing a metaanalysis on 39 patients with focal mass or infiltrative sacral lesions, including 11 with multiple myeloma. Their findings included those of Basile et al. 23 in a study of eight myeloma patients, two of which had only sacral lesions, those of Butler et al. 24 with one patient presenting with bilateral myeloma involvement, and those of Wee and co-workers 25 with one patient requiring large amount of opioids to manage his pain. The lasting pain relief in those patients is similar to our case, although our patient is relatively older: 81 years of age compared with an average of 68 years in the studies analyzed. This age difference may be significant, as our case provides further weight to the notion that advanced age should not be a contraindication to spinal intervention. 26 Thirty years after the conception of percutaneous vertebroplasty in 1984, and 13 years after that of sacroplasty in 2002, 27 the exact mechanism of pain relief remains unknown. The prevailing theory suggests that bone stabilization eases compression, while the exothermic reaction of the setting cement may damage penetrating nociceptors. Despite this unresolved question, sacroplasty has been successfully employed in treating pathologic sacral lesions. Recently, in their study of 57 patients with acute pain (less than 6 weeks) who underwent sacroplasty, Dougherty and co-workers 28 found 34 patients had decreased opioid usage, 15 had unchanged usage and eight had increased usage in addition to their pain reduction. Although their follow-up time was relatively short-less than 3 weeks-their study further shows that sacroplasty represents a reasonable treatment option for patients suffering from pathologic sacral fractures.
Conclusion
Our case is a critical reminder that percutaneous sacroplasty can be used in elderly patients with sacral pathologic fractures in much the same way as vertebroplasty/ kyphoplasty is employed in myeloma and sacroplasty 
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The Neuroradiology Journal 30 (1) in osteoporotic fracture. Relief was virtually instantaneous and allowed our elderly patient to sit down, thus improving his quality of life. The patient reported himself to be pain-free 1 day following the procedure, and this remains the case over 2 years post-procedure. A blinded trial akin to VAPOUR in elderly patients with painful pathologic fracture would help strengthen the quality of evidence supporting this valuable technique.
